INTRODUCTION
============

Arachnoid granulations are growths of the arachnoid membrane into the dual sinuses that absorb cerebrospinal fluid (CSF) and drain it into the venous system \[[@B1]\]. Their corresponding lesions are usually located in the parasagittal area along the superior sagittal sinus, and occasionally at the transverse sinus. When the lesions grow beyond the inner table of the skull and involve the outer table, osteolytic lesions can be mistaken for tumorous lesions such as multiple myelomas, metastases, hemanigomas, dermoids, or epidermoids \[[@B2][@B3][@B4]\]. The accurate diagnosis of normal arachnoid granulations through radiologic findings may reduce rates of false diagnosis and unnecessary surgical biopsies.

We report a rare case of normal arachnoid granulations mimicking multiple osteolytic bone lesions in the occipital bone.

CASE REPORT
===========

A 66-year-old woman was referred to our hospital for surgical treatment from a local clinic with a diagnosis of malignant bone tumors. She had originally visited the clinic for a regular checkup. She had been initially diagnosed with malignant bone tumors in the occipital bone, such as multiple myeloma and metastases. She had no symptoms of headache before admission. Laboratory and neurological examinations showed no significant findings. An X-ray examination of the skull revealed multiple osteolytic lesions in the middle as well as in both lateral parts of the occipital bone without apparent sclerotic margins ([Fig. 1](#F1){ref-type="fig"}). Brain CT from a local clinic revealed multiple 2 mm to 19 mm osteolytic lesions in the occipital bone around both the transverse sinuses and the torcular herophili, with sharp margins and no calcifications ([Fig. 2](#F2){ref-type="fig"}). The lesions involved both the inner and outer bone tables. The osteolytic lesions should be differentiated from tumorous lesion like multiple myelomas, bone metastases, hemangiomas, dermoids, and epidermoids. Subsequently, brain MRI revealed that the osteolytic lesions were isointense to CSF, hyperintense on T2-weighted image, hypointense on T1-weighted image, and with subtle capsules around the osteolytic lesions that were visible after gadolinium injection ([Fig. 3](#F3){ref-type="fig"}). Fluid attenuated inversion recovery imaging showed complete suppression and diffusion-weighted imaging (DWI) showed no restricted diffusion. Laboratory examination revealed no evidence for the presence of multiple myelomas such as Bence-Jones protein and excretion of immunoglobulin elements. Chest-abdomen-pelvis CT revealed no evidence of primary tumor of metastases. A whole body bone scan with 99mTc-hydroxy diphosphonate (HDP) showed no increased radiotracer uptake ([Fig. 4](#F4){ref-type="fig"}). With typical radiological appearances of the lesions, the osteolytic lesions were diagnosed as multiple arachnoid granulations. No further treatment was planned. A 1-year follow-up brain CT scan revealed no change. The patient provided written informed consent for this study.

DISCUSSION
==========

Arachnoid granulations are growths of the arachnoid membrane into the dural sinuses that increase in number and enlarge with age, probably due to CSF pressure \[[@B1]\]. They are known to be involved in the absorption and drainage of CSF. Arachnoid granulations occur close to the venous sinuses near the superior sagittal sinus, where there is a weakness of the dural mater. They can be mistakenly regarded as arachnoid herniations secondary to CSF pulsation through dural defects into the sinus \[[@B5]\]. Most of the arachnoid granulations were indentified in the superior sagittal sinus and transverse sinus \[[@B4][@B6]\]. Giant arachnoid granulations have also been reported in the transverse sinus, which is far from the midline \[[@B4][@B7]\]. The role of arachnoid granulations in the posterior fossa remains unclear. Arachnoid granulations are indentified as impressions on the inner table of the skull. They sometimes grow beyond the inner table of the skull and expand into the diploic space and finally involve the outer table, mimicking osteolytic lesions \[[@B2]\]. As in our case, this is not easy to distinguish from multiple osteolytic bone tumors. However, arachnoid granulations are commonly differentiated from other diseases by indentifying intra-arachnoid granulation fluid isoattenuated to CSF on all sequences. Arachnoid granulations typically range from 2 mm to 8 mm in size but may grow with age \[[@B4]\]. The transverse diameters of the bone defects in our patient ranged from 2 mm to 19 mm, involving both the inner and outer tables. Giant arachnoid granulations ranging from 10 mm to 19 mm have recently been reported \[[@B6]\].

Multiple osteolytic lesions in the skull are likely to be mistaken for malignant disease. Discussing the typical radiological findings of arachnoid granulations are of great help in differentiating arachnoid granulations from other diseases, which can reduce unnecessary examinations such as surgical biopsies. In our case, arachnoid granulations are well-demarcated ovoid shape. Haroun et al. \[[@B8]\] suggested that the identification of arachnoid granulations could be facilitated by their characteristic appearance: round or oval shape, well-defined outlines, and homogenous intensity. Trimble et al. \[[@B4]\] suggested that the conventional diagnostic criterion for arachnoid granulations have included CSF-like attenuation on brain CT or fluid that parallels all MR images. Many osteolytic diseases such as multiple myelomas, metastases, meningiomas, arachnoid cysts, dermoids, epidermoids, and hemangiomas are included in differential diagnosis. Arachnoid granulations do not enhance strongly and uniformly like typical neoplasms do, differentiating them from multiple myelomas, metastases, and meningiomas. Arachnoid granulations also do not have MR signal intensities like fat, differentiating them from dermoids and hemangiomas. In DWI, all arachnoid granulations were isointense signals, which was higher than those of arachnoid cysts and lower than those of epidermoids \[[@B6][@B9]\]. Arachnoid granulations mainly involve the inner table, while a few cases may involve the outer table. Dermoids and epidermoids often involve both the inner and outer tables, and hemangiomas are mainly located in the intradiploic space \[[@B7]\]. In our study, a bone scan with ^99m^Tc-HDP demonstrated hypovascularity and low metabolic activity in arachnoid granulations as a way to help distinguish them from other diseases \[[@B10]\].

As was the case in our patient, asymptomatic arachnoid granulations incidentally found do not require treatment. However, arachnoid granulations can grow to fill and dilate the dural sinuses, sometimes causing symptoms of increased intracranial pressure from venous hypertension secondary to partial sinus occlusion. In patients with idiopathic intracranial hypertension, arachnoid granulations should be ruled out as the cause \[[@B3][@B11]\]. Additionally, giant arachnoid granulations occasionally cause osteolysis and subperiosteal hemorrhage \[[@B12]\]. The accurate diagnosis of arachnoid granulations presented with multiple osteolytic lesions was achieved through X-ray scanning, CT, MRI, bone scans, laboratory testing, and follow up imaging, without pathological examination. Precise review of MR images in particular can lead to the correct diagnosis of arachnoid granulations.

We report a rare case of normal arachnoid granulations mimicking multiple osteolytic bone lesions in the occipital bone. In the differential diagnosis of multiple osteolytic lesions in the occipital bone, arachnoid granulations with signal intensities similar to those of CSF should be considered.
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![Lateral (A) and Townes (B) skull X-rays show multiple osteolytic lesions in the occipital bone without apparent sclerotic margins.](btrt-6-68-g001){#F1}

![Brain CT scans on soft-tissue windows (A) and bone windows (B) show multiple osteolytic lesions in the occipital bone around both the transverse sinuses and the torcular herophili, involving both the inner and outer tables.](btrt-6-68-g002){#F2}

![Brain MRI images reveal a high signal intensity on T2-weighted image (A), a low signal intensity on T1-weighted image (B) and subtle capsules around lesions that are visible after gadolinium injection (C), complete suppression on fluid attenuated inversion recovery image (D), and no restricted diffusion on diffusion-weighted imaging (E).](btrt-6-68-g003){#F3}

![Whole body bone scan with ^99m^Tc-hydroxy diphosphonate shows no increased radiotracer uptake.](btrt-6-68-g004){#F4}
